Acid hydrolysis of proteins in matrix assisted laser desorption ionization matrices.
Sample preparation is crucial to the success of experiments in biological mass spectrometry. In proteomics, digestion of the proteins into peptides is a key step for "bottom-up" approaches. Often, the use of enzymes requires physiological conditions, producing peptides that must be extracted or further purified before mass analysis. Chemical cleavage reagents offer more flexibility and can be more compatible with downstream mass analysis. Expanding on prior work using acid hydrolysis, proteolysis with matrix-assisted laser desorption ionization (MALDI) matrices is presented. This sample preparation can be performed rapidly with a minimum of reagents and sample handling, but it must first be evaluated in terms of digestion efficiency, missed cleavages, and side reactions before implementation for in-gel digestion and in-solution digestion using minimal volumes of protein. Time courses of acid hydrolysis are shown for protein standards, illustrating the sensitivity of this type of sample preparation, minimization of side reactions, and performance for proteins in mixtures. To illustrate the potential for sensitive detection of a specific protein, MALDI matrix hydrolysis is used to digest a protein immunoprecipitated from cell lysate.